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By R. B. Clark and W. T. Sparrow

Lmding tests were made with the PJ32Y% fly3q boat to detemine
the effect of production stey vents and forebody longitudinal steps on
s~pping ● It was found that sl@@ng occurred at higher landing trims
tithout either step vents or JJX@tud.inal steys. The step vents alle-
viated skipping somewhat but were not considered large enough to be com-
pletely ef22ct1ve. The longitudinal steps caused a &rked
in skipping which was not further affected by the addition
ventiMt ion.

INTRODUCTION

~ormation given on page 18 of refemmce 1 imiicates
longitudti steys on the fore%ody of a dynamic model of a
constituted a powerful method for reducing the skipphg of

decrease
of step

that external
fQ3ng boat
that particu-

lar nldel. The discussion in reference 1 indicates that the longitudinal
steps effectively doubled the step heightj a model which had quite
unsatisfactory landimg characteristics without them became satisfactory
after their installation.

It is generally conceded that the skipphg cmteristics of the
EEK3-6 flying boat are not satisfactory. Refezwnce 2 indicates that the
airplane woull have good hyd.mdynemic landing stability if the step ‘
height could be doubled. Since external longitudinal steps on the fore-
body appeared to offer the possibility of effectively doubling the step
height, the Bureau of Aeronautics requested that such steps be installed
on the forebod.yof a TJ32Y-6 for test. It was thought that useful infor-
mationocould be obtained at the same time relative to the hfluence of
the production step vents on the skipping characteristics of the EWY-6.
Wind-tunnel tests of lmgit~ steps on a similar hull are presented
in reference 3.
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A EWY-6 d.~~ TRW wed to conduct the te8ts. TM ~~e waE
equipped with Pratt & Whitney R-1830-94 engines, with Curtiss electric,

three-’blade,E+-foot -diameterynpellers, and with two Shll&Xrd produc-

ticm step vents. The special titernal vent cover plates, mounted fl~h ,
with the hull bottom, could he opened and closed from Wide by means of

a ~-inch tube with sn attached locklng device. Extezmal longitudinal

steps WBR installed on the underside of the hull forebody during the
latter pert of the teStSj the location and conatructlon detaiJJ3of these
steps are shown by figure 1.

A descriptive arrangement drawing of a PIH -6 alqlane Is given as
figure 2.

TEST METHOD

Tests were conducted at a gross weight of 58,000 pounds with the
center of gravity located at 28 percent of the mean aerodynamic chord.
Flaps were in the full-down (40°) position for all landings.

An NACA trim-angle indicator (see refermce 4 for description) was
mounted directly in frcmt of the copilot and was calibrated to show the
inclltnationof the longitudinal axis of the airplame.

Landings were made with the following four configurations:

1.

2.

3“

4*

without bngitwnal StSpSj V61.IltS closed

Withoti l~tuthd stq~ j v~ts open

With longitudinal stepsj vents closed

With longitudinal StepSj vents open

The final appzmach to each landing was made at an engine speed
2550-. The manifold pressure was adjusted to obtain a rate of
descent of less than ~ feet per ndnute, and the desired trim angle
obtatied by using the NACA trim-qgle tmiicator in conjunction with
proper elevator setting. Once cmtact was made with the water, neither
the power setting nor the elevator position was changed until the

- ~ was com@eted.

of

At least 10 landings were made at
average of the *d velocities for aU
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each critical trim angle. The
MUldllngswas X3 Wts ●
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Deformation
the first series

of the steps, resulting from water lads imposed during
of landings, is shown in figures 3 and 4= Rather than .

restore the steps to their o&@nal shape, rehforcing patches were
attached, and the remainder of the test was conducted with the steps in
the defoh condition.

DIscl&sIoliOF RE3uECs

Theresultsof the skipping tests of the E62Y-6,airplane are
pm33ented h gmphica.1 fom h figure 5 andin summary form m the
follxbg table: ,

vent yositicm
Trim @
for skip@ng

without
lcmgituiklnal Open Above 4.5°

steps Closed Above 3°

With
longitudinal Open Above 9°
steps Closed Above 9°

Indicated airspeeds varied from 76 knots at a trim singleof 2°

to 60 lmots at a trim angle of 1$O. True water speeds varied from

1°
approztmatel.y66 hots to ~ tits at .tri.mamgles of fmm 2° to lo~ ,

respectively.

Since the ?mLmarY purpose of the test waa to dete?mdne &e trim
angle at which ;he ~t;al- skip occurred and stnce severe skLpping devel-
oped at the higher trim angles, the airplane was not lsnded above a trti
angle of 70 without lcmgituMnal steps imst.aUed. However, tith longi-
tudinal steps installed, la@ngs free from skipping were possible up
to and includtng a trim angle of 9°0 Uponcmtact with the water above
a trim angle of 9°,the nose-@?n pitching moment was SufficlentQ
strong to cause poryoising or a pitching oscillatim which resulted in
skipping. At a trim angle of approximately 8.5°)theforeboti and
afterbody of the airplane hull contacted the water simultaneously.

The-critical trtm angles for skipping were slightly lower aurm.g
calm water landings.
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CONCLUIIU?GREMARKS .

~ testi were made with the I?B2Y-6fly= boat to detezmlne
the effect of production stey vents and forebo~ longitudinal steps m
skipping.

The standard production step vents had only a small effect cm
@reasimg the range of trim angles free fmm skipping.

LoI@tihl steps on the forebody constituted a powerful method
for @roving the landing s-&bility of the PB2Y-6EKLXPlaneused h the
tests. It was found that they are stiject to rather high water lads
and henoe care should %e exenised h their design should they be used
on a production airplane.

Naval Ah Test Center
Tatuxent River, ML., M8Y 27,@-6
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Figure l.- LongitudhalstepsforPB2Y-6 airplane. .
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Figure 2.- Descriptivearrangement ofPB2Y-6 @plane.
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(a) Eeforedeformation. (b) -r deformation

Figure3.- SketchshowingPermsaent deformationoftransversesectiouoflongitudml steps.
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(a) G9neralviewti.
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Figure 4.- Plmtigraphsshowhg delorrnatlonOf10ngiti&@ stepscausedby water 10uIs. @
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F@ure 5.- SkippingcharacteristicsofPB2Y-6 airplane.Veloci~ and
trim-anglemeasurements were made thehstit airplanecontacted
water.
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